Activation of capsaicin-sensitive primary sensory neurones induces anandamide production and release.
The inhibitory cannabinoid 1 receptor and the excitatory vanilloid receptor 1, both of which are responsive to the endogenous ligand anandamide, are co-expressed on a subpopulation of primary sensory neurones. We report that activation of the cannabinoid 1 receptor/vanilloid receptor 1-co-expressing primary sensory neurones induces the production and release of anandamide. Application of capsaicin (3 nm-1 micro m) to cultured primary sensory neurones evoked calcitonin gene-related peptide release, which was significantly increased by the selective cannabinoid 1 receptor antagonist, SR141716A (200 nm). Mass spectrometric analyses of the extracellular solution revealed that exposure to capsaicin (10 nm or 100 nm) enhanced the anandamide concentration of the medium from less then 0.05 pmol/ micro L to more then 2 pmol/ micro L. Depolarization of the neurones with 50 mm KCl also enhanced the anandamide content of the buffer. Both the capsaicin- and KCl-induced anandamide release depended on extracellular Ca2+. Prolonged treatment of the cultures with capsaicin (10 micro m) reduced both the capsaicin- and KCl-induced anandamide release. These findings indicate that activation of capsaicin-sensitive primary sensory neurones evokes anandamide production and release, and that anandamide might be a key endogenous regulator of the excitability of these neurones.